WO 2005/089953 



PCT/IT2005/000102 



Description 

An Adjustable And Sealable Jet Nebuliser For Bottles Able To Be Elasticallv Deformed By 

Squeezing 

Technical Field 

The present invention relates to an adjustable and sealable jet nebuliser for bottles 
able to be elastically deformed by squeezing, operating thanks to the dynamic action of an 
air flow on a liquid, when both these fluids, contained inside the bottle, are ejected 
therefrom by its manual squeezing. 

Background Art 

US Patent No. 4,186,882 granted on 5 February 1980, discloses a nebuliser of liquid 
which comprises a manually deformable container having a neck and an opening. On the 
opening is provided an elastic baffle provided with holes, supporting at its centre a liquid 
distribution nozzle connected to a suction tube. On the opening is also applied a covering 
element provided with a central exhaust orifice. Between the covering element and the 
elastic baffle is created a mixing chamber in which the liquid coming from the interior of 
the container through the suction tube is mixed with the air escaping due to the internal 
overpressure of the container through the holes of the elastic diaphragm. 

The flow rate and density of the jet is regulated by varying the distance between the 
covering element and the liquid distribution nozzle thanks to a screw-on coupling between 
the covering element and the neck of the bottle. 

Lastly, on the covering element is applied a screw-on cap which closes the mixing 
chamber, preventing liquid from escaping outwards. 

While nebulisers of this kind are widely used on bottles for mass-distributed 
products, they are nonetheless not very practical because they have an additional element to 
be handled during use. After unscrewing the cap, the user has to stow it temporarily, if 
(s)he is unable to hold it in his/her hands, then retrieve it after use and close the bottle 
therewith. A series of drawbacks can be encountered, e.g. the annoying search for the cap, 
the possibility that it may be lost or that someone, such as a small child, may use it 
improperly. Moreover, in this kind of nebuliser, as mentioned above, the jet is regulated 
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with the covering element, whilst the closure has to be performed by screwing the cap on. 
This entails a waste of time for the user. 

There is also an Italian patent by the same Applicant, pertaining to a nebulisation 
dispenser head for bottles which can be elastically deformed by squeezing, wherein the jet 
is orthogonal to the axis of the bottle. In this dispenser head, a veritable closing door is 
applied, which may be completed by a tip cap , which, entering the outlet hole of the 
product, allows to seal the system. The door can also be hinged in fixed fashion to the 
nebuliser device for more a practical operation. This system, which is nonetheless highly 
limiting with respect to practicable aesthetic solutions, acts exclusively as an on-off device, 
whereas it is generally important to allow a certain modulation of the spray. 

Disclosure of Invention 

Therefore, one object of the present invention is to provide a nebuliser to be applied 
to elastically deformable bottles, which can be closed and sealed in an easy and intuitive 
manner operating as a common screw-on cap, but which at the same time is practical and 
safe, in particular avoiding the presence of removable parts. 

Another object of the invention is to provide a nebuliser whose general appearance is 
similar to that of the closure stopper or the covering cap on normal bottles. 

An additional object of the invention is to provide a nebuliser to be applied on 
elastically deformable bottles in such a way that the jet, oriented according to the axis of 
the bottle, can be regulated by the user with the same operation that leads to the sealing of 
the nebuliser. 

The aforementioned objects are achieved by an adjustable and sealable nebuliser for 
bottles able to be elastically deformed by squeezing, which can be mounted on the mouth of 
the neck of a bottle and comprising a conduit for the liquid, connected, through a non return 
valve, to a suction tube which draws a liquid contained within the bottle under a volume of 
air, and a conduit for the air communicating with the volume of air of the bottle, 
surrounding the conduit for the liquid and ending, together with the conduit for the liquid in 
a mixing chamber communicating with the exterior through a central exhaust orifice, 
which, from a general viewpoint, is characterised in that the conduit for the air and the 
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conduit for the liquid are constructed coaxially in a cylindrical body, having, in its portion 
projecting from the mouth of the bottle neck, an external thread to be engaged with an 
internal counter-thread obtained in a screw-on cap, provided with the central exhaust 
orifice, the screw-on cap having a cylindrical wall, which is inserted between the conduit 
for the air and the conduit for the liquid, to create a mixing chamber with variable 
geometry; and 

the conduit for the liquid having on its upper end an arm oriented upwards, bearing, at its 
free end, a tip cap, able to be inserted into the central exhaust orifice whilst the screw-on 
cap is screwed onto the cylindrical body, until achieving the sealing of the nebuliser. 

Advantageously, the nebuliser according to the invention has within it closure means 
which operatively and aesthetically resemble a common cap, but such means are assembled 
in such a way as not to be removable by the user. 

Moreover, both the operations of adjusting the flow rate of the liquid and the size of 
the particles of the nebulised jet and of sealing the nebuliser are performed with the same 
closure means. 

The nebulised jet is adjusted in simple but, at the same time, precise fashion. 
Moreover, it is advantageous, because it makes even more intuitive the operating 
procedures, that this adjustment is performed in the passage from a closed position to an 
ever more open position by a rotation of screw-on closure means. 

The invention shall be more readily apparent from the detailed description that 
follows of an embodiment thereof, considered together with the accompanying drawing, in 
which: 

Figure 1 is a longitudinal axial section of a nebuliser according to the invention in open 
position; 

Figure 2 is a longitudinal axial section of the nebuliser of Figure 1 in closed position; 
Figure 3 is a schematic axonometric, partially cut off view of the nebuliser of Figure 1, in 
partially closed position; 

Figure 4 is a schematic axonometric, partially cut off view of the nebuliser of Figure 1, in 
almost completely open position; 

Figure 5 is a partial enlarged section of the nebuliser of Figure 3; and 
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Figure 6 is a partial enlarged section of the nebuliser of Figure 4. 

Description of the Illustrative Embodiments 

With reference initially to the accompanying figures, Figures 1 and 2, which are 
longitudinal axial sections of the nebuliser according to the present invention, the number 1 
globally designates the nebuliser applied on the neck 2 of a bottle 3, which contains the 
liquid to be nebulised. The bottle 3, shown only partially, is of the type that can be 
deformed elastically by squeezing. As shall be explained below, the nebuliser 1 according 
to the illustrated embodiment is connected to the bottle 3 by threaded coupling, but it is 
evident that the connection could also have been of a different type. 

The nebuliser 1 comprises a substantially cylindrical body 4, provided on its external 
periphery, of a flange 5 which allows it to bear on the mouth 6 of the neck 2 of the bottle 3. 
Between the flange 5 of the body 4 and the mouth 6 of the neck 2 is interposed a sealing 
gasket 7. The neck 2 is externally provided with a thread 8. The flange 5 of the body 4 is 
secured to the neck 2 of the bottle 3 by means of a threaded ring nut 9. The threaded ring 
nut 9, preferably in the form of a sleeve, has an upper portion 10 with a smaller diameter 
than that of its lower portion IT, which is internally provided with a thread 12. Naturally, 
the terms "upper" and "lower" refer to the position of the ring nut or of other parts of the 
nebuliser in the working condition. Between the upper portion 10 and the lower portion 11 
of the ring nut is an annulus shaped inner projection 13. 

In its upper part, the body 4 externally has a thread 14. As shown in Figure 3, which 
is an axonometric view of the nebuliser cut according to vertical and horizontal planes, in 
proximity to the lower end of the thread 14 are provided anti-unscrewing tabs 15, as 
contrast means present on the body 4. Every anti-unscrewing tab 15 is fastened tangentially 
to the body 4. 

The thread 12 of the lower portion 1 1 of the ring nut 9 engages the thread 8 of the 
body 2, and by tightening thereon it blocks the flange 5. To avoid disassembling the semi- 
finished product constituted by the ring nut 9 and by the body 4, during the productive 
mounting phases, the projection 13 of the ring nut 9 is fixed below the aforesaid anti- 
unscrewing tabs 15 present on the body 4. Every anti-unscrewing tab 15 has a chamfer 38 
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in order to bend inwards under the action of the ring nut 9 during the fitting thereof, which 
otherwise would be impossible. This connection also assures the free rotation of the ring 
nut 9 to allow the orientation of the nebuliser when screwing on the bottle 3. 

Inside the cylindrical body 4, a transverse, i.e. horizontal wall 42, is provided with 
two coaxial conduits, i.e. an outer conduit 16 for the passage of air and an inner conduit 17 
for the passage of the liquid. Both passages 16 and 17 are in communication with the 
interior of the bottle 3. The outer conduit 16 for the passage of air is in communication with 
the interior of the bottle 3 thanks to at least one through hole 18 obtained in the lower part 
of the outer conduit 16. 

The inner conduit 17 for the passage of the liquid projects both downwards and 
upwards with respect to the transverse wall 42, in respective sections 19 and 20. The lower 
section 19, tapered upwards, in spokes, in its inner segment 21, is connected externally with 
a cup fitting 22. In the cup fitting 22 is obtained a conical seat 25 for a ball 23, thereby 
obtaining a check valve. In the cup fitting 22 is inserted from the bottom a suction tube 24, 
destined to draw in the low part (not shown) of the bottle 3. 

The check valve uses the ball 23, which is placed inside the conical seat 25 and it is 
secured by the spokes 40 present inside the cup 22. The valve thereby lets the liquid drawn 
from bottle flow upwards through the suction tube 24, but does not let it flow back. 

The upper section 20 of the inner conduit 17 for the liquid is superiorly provided with 
an arm 26 oriented upwards, bearing at its free end a tip cap 27, whose function shall be 
explained below. The tip cap is preferably cone frustum shaped. 

The nebuliser 1 is completed by a screw-on cap 28. The screw-on cap 28, which has a 
cupola, able to cover with its peripheral walls the upper part 10 of the ring nut 9 and 
provided with a through hole serving as an orifice 29. The orifice 29 is preferably cone 
frustum shaped. The cupola of the screw-on cap 28 has coaxial cylindrical walls 30 and 31 
obtained in its concave part. The cylindrical part 30 thins in its interior downwards and it is 
inserted between the conduits 16 and 17 respectively for air and the liquid. 

The cylindrical wall 31, externally coaxial to the cylindrical wall 30, has on its inner 
side an inner counter-thread 37 destined to engage the outer thread 14 of the cylindrical 
body 4 of the nebuliser. 
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In this way 5 when the screw-on cap 28 is screwed on the cylindrical body 4, a passage 
of the air 32 is narrowed, which is substantially delimited by the conduit of the air 16 and 
by the cylindrical wall 30. The passage for air 32 is in communication with interior of the 
bottle 3 through the through hole 18. Downstream, the passage for air 32 ends in a mixing 
chamber 33, which is delimited by the upper section 20 and by the screw-on cap 28; The 
mixing chamber 33 substantially has variable geometry. The dimension of minimum 
amplitude of the mixing chamber 33 is given by the abutment of the inner concave wall of 
the screw-on cap 28 with the upper end of the body 4 of the nebuliser, 1. In this condition, 
the tip cap 27 is fully inserted in the exhaust orifice 29. 

The mixing chamber 33, moreover, borders at one side with the end of the upper 
section of conduit for the liquid 17 and at the other with the exhaust orifice 29. In the 
mixing chamber 33 the liquid that flowed out of the related conduit 17 is united with the air 
coming from the passage 32. 

The cylindrical wall 31 of the screw-on cap 28 also has, as better shown in Figure 3 
and in Figure 4, similar to Figure 3, appropriate slots 34, which interrupt the lower profile 
41 of the wall 31 itself, which is inclined according to the same angle as the cylindrical 
helix of the thread 14. The height of the lower profile 41 is calibrated in such a way that it 
can slide with interference on the anti-unscrewing tabs 15, contrasting the rotation by the 
friction thereby generated. Interrupting the lower profile 41 of the cylindrical wall 31, the 
slots 34 create a discontinuity of contrasting action just described, thereby producing a 
"stepped" rotation which makes the angular positioning of the screw-on cap more accurate. 
The slots 34 end with projections 35, two in the illustrated embodiment, each of which 
engages the corresponding anti-unscrewing tab 15 as shown in Figure 4. Each projection 35 
constitutes a contrasting means operating mutually with the corresponding anti-unscrewing 
tab 15 of the body 4. This occurs when the screw-on cap 28 is unscrewed to the maximum 
extent, without being freed from the thread. From this position of maximum opening 
allowed for the screw-on cap 28, screwing clockwise the cap moves into the intermediate 
position shown in Figure 3. In this figure, it can be observed that the tabs 15 are overcome 
by the lower profile 41 of the cylindrical wall 31 of the screw-on cap 28, the passage being 
interrupted by the slots 34. 
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The flows of air and liquid, which take place simultaneously when the bottle is 
squeezed manually, converge into the mixing chamber 33, and therefrom they are lastly 
ejected from the exhaust orifice 29 in nebulised form. 

The screw-on cap 28 is screwed onto the thread 14 obtained on the outer wall of the 
body 4, coaxial with the conduits for the air 16 and for the liquid 17 and with the exhaust 
orifice 29. Once it is screwed onto the body, said device cannot be removed thanks to the 
anti-unscrewing tabs 15 which lock the opening in the position defined by the projection 
35, while still allowing the screwing required for assembling the parts. Said projections 
thus define the fully open position of the nebulisation system, whilst the fully closed 
position is identified by the forcing of the screw-on cap 28 on the upper end of the body 4, 
in such a way as to assure the correct tightening of the coupled parts; in these conditions, 
the conical coupling between the exhaust orifice 29 of the lid and the tip cap 27 assures the 
sealing of the nebuliser. 

During the unscrewing of the screw-on cap 28, the geometry of the mixing chamber 
33 and of the front portion of the air passage 32 changes, so that the closure device itself 
also acts as a regulator of the characteristics of the nebulised jet, determining a progressive 
increase both of the flow rate and of the size of the particles. 

In Figures 5 and 6, which are enlarged details of Figures 3 and 4, are shown two 
positions of the tip cap 27 with respect to the exhaust orifice 29 which clearly visualise the 
changing of said geometry. 

In Figures 5 and 6, the reference number 36 generically designates regions of slight 
antagonist diametrical projections and recessions, obtained in the inner surface of the 
cylindrical wall 31 and in the outer surface of the body 4. Said projections and recessions 
allow to create a resistance to rotation of the screw-on cap 28, which alerts the user that a 
position that allows to regulate the jet has been reached, identifying at least two positions of 
the screw-on cap whereto correspond more common operating conditions. The user can 
thus easily intercept said positions during the opening rotation, whilst retaining the ability 
adjust with continuity the flow between the extreme open and closed positions. This 
constructive expedient can be considered alternative or additional to the "stepped" 
positioning operated by means of the slots 34, described above. 
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It should be readily apparent that many modifications and variants can be made to the 
above described embodiment of the invention. As mentioned previously, the threaded ring 
nut that secures the body of the nebuliser on the neck of the bottle can be replaced by a 
different retaining member for a different type of mounting, e.g. set-in. The threaded ring 
nut or other retaining member can be built in a single piece with the body of the nebuliser. 

Moreover, although in the embodiment described above the axis according to which 
the flow occurs and ultimately the jet of the nebulised liquid coincides with the axis of the 
bottle neck, said axes may also not coincide and be oriented in any direction independently 
of each other. 



